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Introduction

The principal facts for the 904 gravity stations listed in this report
are being used to prepare complete Bouguer gravity maps of the Crossman Peak
Bureau of Land Management (BLM) Wilderness Study Area (5-7B) and the
Chemehuevi Mountains BIM Wilderness Study Area (CDCA-310) in accordance with
Public Law 94-579, October 21, 1976. The U.S. Geological Survey (USGS)
collected 675 of these gravity stations in 1980 through 1983. Snyder and
others (1982a, 1982b) compiled 135 of the remaining stations, and the National
Oceanic and Atmospheric Administration (NOAA) supplied 94 stations from their
gravity data repository (available from: NOAA, National Geophysical and
Solar-Terrestrial Data Center, Boulder, CO 80302).

The study area (figure 1) is located between 34°20' and 34°45' north
latitude and 114°00' and 114°45' west longitude within the Needles 1° by 2°
quadrangle, California and Arizona. The primary topographic features within
the study area are the Mohave Mountains, the Colorado River Valley, the Buck
Mountains and the Chemehuevi Mountains.

Discussion of Gravity Data

The USGS gravity stations, indicated by "BIM" in Appendix B were
established with Lacoste and Romberg gravity meters G-17, G-159, and G-161.
Calibration factors for these meters, in addition to those provided by the
manufacturer, were applied to the readings. These factors were obtained from
runs through a USGS calibration loop at Mount Hamilton east of San Jose,
California (Barnes and others, 1969). These multiplicative calibration
factors are 1.00025, 1.00028, and 1.00057 for G-17, G-159 and G-161
respectively.

The observed gravity values for USGS gravity stations with prefixes of
“BLM C80", "BLM C81" and "BLM S81" in Appendix B are relatiw to the
Department of Defense (DOD) base station ACIC 3204-1 (IGSN -71) at the Parker
Municipal Airport in Parker, Arizona (Jablonski, 1974). The remaining USGS
stations designated by "BLM (82", "BLM S82", and "BLM S83" are tied to an IGSN
71 base station at the Santa Fe Railroad Depot in Needles, California. Full
descriptions of the base stations are in Appendix A.

The observed gravity value for the Needles Railroad Depot has been
modified since a previous description of the base station (Gage and Simpson,
1982) by adding 0.19 mGals to the earlier value. The revised value is based
on ties to PB1203 (R. Jachens and C. Roberts, written commun., 1981), located
about 10 miles west of Needles at South Pass along Interstate 40.

Observed gravity values for all of the new USGS stations are estimated to
have a precison better than 0.1 mGal relatiwve to their respectiwve base
stations. Complete Bouguer anomaly values have been calculated at all
stations using the IGSN 71 datum for observed gravity (Morelli, 1974) and the
Geodetic Reference System 1967 reference spheroid (International Association
of Geodesy, 1971) for the value of theoretical gravity at sea level.

Standard gravity corrections were made on all gravity data including:
earth tide, instrument drift, free air, Bouguer, curvature and terrain
corrections. Terrain corrections were calculated for all gravity stations to
a distance of 166.7 km from each station using topographic data digitized on a
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Figure 1. Location map showing the Crossman Peak and Chemehuevi Mountains
Wilderness Study Areas and area of gravity data cowverage.



15-second geographic grid (Plouff, 1977). 1Inner zone terrain corrections from
the station to 0.59 km for all of the USGS stations (Appendix B) were obtained
using a method described by Gage (1983) and a Hayford-Bowie (Hayford and
Bowie, 1912) ring template. Terrain corrections for these stations are
estimated to be accurate to within 10%. Terrain corrections and anomalies for
the remaining 229 stations (Appendix C) were calculated using the U.S.
Geological Survey terrain correction program. Computer-generated rather than
manually obtained inner zone terrain corrections were used for the 229
stations in Appendix C using only the digital terrain data. However these
stations are predominantly on valley floors, and the terrain corrections for
these stations are also estimated to be accurate to within 10%.

The largest source of error in the value of the Bouguer gravity anomaly
results from the uncertainty in the elevations of the stations. Elevations
for most of the USGS stations are surveyed from benchmarks using a Hewlett-
Packard Electronic Total Station surveying instrument. Elevations for these
stations, designated by “"BLM S" in Appendix B, are accurate to within 3 ft
(equivalent to 0.18 mGal error in the Bouguer anomaly). Elevations for
stations located on benchmarks are accurate to 0.1 feet. Benchmark stations
are also designated by "BLM S". Elevations for USGS stations prefixed by "BLM
C" were obtained by interpolating between contours on topographic maps, by
using spot elevations on USGS topographic maps, and by using stereo pairs of
aerial photos in a stereoptical device (Kern plotter) designed to give
elevations from properly registered aerial photographs. Elevations for these
stations are judged to be accurate to within 30 feet (equivalent to 1.8 mGal
error in the Bouguer anomaly). Elevations and location accuracies for the
remaining stations are unknown (prefixed by NOAA and CAL in Appendix C). The
combined effect of errors in elevation and in terrain correction could result
in a maximum error of 1 mGal in the Bouguer anomaly value for stations located
on benchmarks or with surveyed elevations and 3 mGal for all other stations.
However, most unsurveyed stations, based on comparisons to nearby surveyed
stations, are estimated to have maximum errors in Bouguer anomaly values of
about 2 mGal. These stations are designated by "NOAA", "CAL", and "BILM C" in
the Appendix.
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Appendix A

GRAVITY BASE STATION # Parker Airport

NAME prarker

STATE Arizona

LATITUDE 34° 09.23'N

LONGITUDE 114° 16.17'W

ELEVATION 394 ft

GRAVITY

OBSERVED 979,583.42 mGal (IGSN71)

LOCATION DESCRIPTION:

Station is located in Parker Municipal Airport terminal building,
on floor, 3 ft from southeast wall and 3 ft southwest of door frame.
This is Department of Defense (DOD) base station ACIC 3204-1,
reference source 03035 (Jablonski, 1974).

Base station description for the Parker Municipal Airport.

A-1







Appendix B

Column headings for principal facts listed in Appendix B.

Station Identification

Latitude
Longitude

Ele

St

Observed Gravity

Theoretical Gravity

Terrain Correction

Bouguer Correction

Curv Correction

Special Correction
Free Air Anomaly

Complete Bouguer Anomaly

Stations prefixed with BLM are new gravity stations
obtained in 1980 through 1983 by the USGS.

North latitude in degrees and minutes.
West longitude in degrees and minutes.

Elevation in feet (all elevations rounded to
nearest foot).

State: AZ = Arizona, CA = California.

Measured gravity value in mGal. New BLM stations
have values tied to the IGSN71 base stations at
Parker, Arizona, and Needles, California (Appendix
A).

Value at sea level in mGal calculated using the
Geodetic Reference System 1967 formula
(International Association of Geodesy, 1971).

Terrain corrections in mGal hawve been calculated to
a distance of 166.7 km from a station using a
reduction density of 2.67 g/cm3.

Bouguer correction in mGal to sea level using a
density of 2.67 g/cm3.

Adjustment of Bouguer correction for curvature of
the earth (Lambert, 1930). Correction calculated
to a distance of 166.7 km from a station using a
2.67 g/cm3 assumed density.

Not used.
Free air gravity anomaly in mGal.

Bouguer gravity anomaly in mGal using densities of
2.67 g/cm3 and 2.50 g/cm3.
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Column headings

Station Identification

Latitude
Longi tude

Ele

st
Observed Gravity

Theoretical Gravity

Terrain Correction

Bouguer Correction

Curv Correction

Special Correction
Free Air Anomaly

Complete Bouguer Anomaly

Appendix C

for principal facts listed in Appendix C.

Stations prefixed by NOAA were obtained through
NOAA, National Geophysical and Solar-Terrestrial
Data Center, Boulder, CO 80302, Stations prefixed
by CAL were obtained from the California gravity
data file (Snyder and others, 1982a,1982b).

North latitude in degrees and minutes,
West longitude in degrees and minutes.

Elevation in feet (all elevations rounded
to nearest foot).

State: AZ = Arizona, CA = California.
Measured gravity value in mGal.

Value at sea level in mGal calculated using the
Geodetic Reference System 1967 formula
(International Association of Geodesy, 1971).

Terrain corrections in mGal have been calculated to
a distance of 166.7 km from a station using a
reduction density of 2.67 g/cm3.

Bouguer correction in mGal to sea level using a
density of 2.67 g/cm3.

Adjustment of Bouguer correction for curvature of
the earth (Lambert, 1930). Correction calculated
to a distance of 166.7 km from a station using a
2.67 g/cm3 assumed density.

Not used.

Free air gravity anomaly in mGal.

Bouguer gravity anomaly in mGal using densities of
2.67 g/cm3 and 2.50 g/cm3.
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